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DETAILED ACTION 

1 . Claims 1-20 are pending in the application, and have been examined. 

Priority 

2. Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). The certified copy has been filed in parent Application No. 
10/136,619, filed on May 1, 2002. 

Specification 

3. The disclosure is objected to because of the following informalities: On Page 12, 
line 30, after "a service processor coupled to," "switch 250" should be replaced by 
"mode unit 250." 

Appropriate correction is required. 

Information Disclosure Statement 

4. The Information Disclosure Statements filed 5/13/2004 and 1/25/2005 have been 
considered by the Examiner. 

5. As required by M.P.E.P. § 2001.06(b) and 37 C.F.R. 1.98(d), since the instant 
application has been identified as a continuation application of an earlier filed 
application and is relied upon for an earlier filing date under 35 U.S.C. 120, the 
examiner has reviewed the prior art cited in the earlier related application as required by 
M.P.E.P. 707.05 and 904 and as stated in M.P.E.P. 2001.06(b), no separate citation of 
the same prior art need be made by the applicants in the instant application. 
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Art Unit: 2187 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 



6. Claim 1 is provisionally rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claim 5 of 
copending Application No. 10,136,619. 

7. Initially, it should be noted that the present application is a continuation-in-part of 
Application No. 10,136,619, and has the same inventive entity. The assignee for both 
applications is Sun Microsystems. 

8. Claimed subject matter in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
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copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows: 

9. Furthermore, there is no apparent reason why applicant would be prevented from 
presenting claims corresponding to those of the instant application in the other 
copending application. See MPEP § 804. 

10. Claim 1 is compared to claim 5 of application 1 0,388,1 93 in the following table: 



Instant Application 


Application 10/136,619 


A multiprocessing system comprising: 


A multiprocessing system comprising a 




plurality of clients; wherein 


a plurality of 


at least two of the plurality of clients 




comprise 


processing subsystems, each including a 


processing subsystems, each including a 


cache memory; 


cacne memory, 




and wherein at least one of the plurality of 




clients comprises 


a memory subsystem including a directory; 


a memory subsystem including a directory; 


a network 


and a network separate from said clients', 




wherein said network includes a switch 




comprising a plurality of ports, wherein 


interconnecting said plurality of 


each of said plurality of clients may be 


processing subsystems and said memory 


coupled to a respective one of said 


subsystem; 


plurality of ports, 
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Instant Application 


Application 10/136,619 




wherein the switch is configured to: receive a first coherency 
request from a given client, wherein said first coherency request 
is not visible to any other of said plurality of clients', and transmit 
a second coherency request in response to receiving said first 
coherency request; 




wherein the switch further comprises a 


wherein the network includes a mode unit 


coherency mode storage unit configured to 


configured to control whether a given 


store an indication to control whether the 


coherency request is transmitted through 


switch will transmit said second coherency 


said network according to a directory 


request according to a directory protocol or 


protocol or a broadcast protocol, and 


a broadcast protocol: 


wherein 


wherein if said second coherency request is transmitted bv said 
switch according to said directory protocol: said second 

rnhoronru rontiAct ic trancmittpH h\/ QaiH QVA/itph tn nnlv ^fliH 

OUIlClCllOy ICL|UC3l lo LI dl lol I lltlCU UV oalU OWIIUI IU UMIV adIU 

client comprising said memory subsystem*, said directory is 
accessed bv said memorv subsystem', and responsive 
coherency commands are provided to one or more of said 
plurality of processina subsystems deoendent upon information 
contained within said directory; (claim 1) 


said given coherency request is initiated 


said first coherency request is initiated and 


by a requesting processing subsystem, 


transmitted from a requesting processing 


and wherein an encoding of said given 


Subsystem through a point-to- point link; 


coherency request excludes an indication 


and does not specify whether said second 


of whether said given coherence request is 


coherency request is transmitted by said 


to be transmitted according to said 


switch according to said directory protocol 


directory or broadcast protocols, (claim 1) 


or said broadcast protocol. (claim 5) 



1 1 . This is a provisional double patenting rejection since the conflicting claims have 



not yet been patented. The double patenting rejection is also applicable to other claims 
in the application, for instance, claims 13-17. 
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Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

13. Claims 1-4, 7-10, 12-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hagersten, US 5,864,671. 

14. As for claims 1, 12-13, 16, Hagersten teaches: 

• A multiprocessing system including (slave nodes, 512, Fig. 5 each include 
processor, cache, memory, and directory 700-704, 950, of Fig. 10); 

• a plurality of processing subsystems, each including a cache memory (700+702, 
Fig. 10); 

• a memory subsystem including a directory (708, 950, Fig. 10; each slave node 
includes a memory subsystem with a directory); and 

• a network interconnecting the clients (12, Fig. 1 + 206,600, Fig. 6 at home node); 

• wherein said network includes a mode unit configured to control whether the 
network will transmit a coherency request according to a directory protocol or a 
broadcast protocol (partial directory cache at home node stores indications which 
control which protocol is used; see Fig. 11, also Col. 13, lines 47-60); 

• Said given coherency request is initiated by a requesting processing subsystem 
(Col. 8, lines 61-63). 
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• The coherency request does not specify whether it is transmitted according to 
said directory protocol or said broadcast protocol (the requestor is not aware of 
the protocol; the protocol determination is made by the switch at the home node; 
i.e., transparently; see also Fig. 11). 

15. As for claim 2, Hagersten teaches: 

• The directory includes a plurality of entries corresponding to different memory 
locations mapped to said memory subsystem wherein each entry contains 
information indicative of whether a cached copy of a corresponding block has 
been created in one or more of said plurality of processing subsystems (See 
Figs. 4, 6; also Col. 2, line 64 to Col. 3, line 8). 

16. As for claim 3, Hagersten teaches: 

• The multiprocessing system as recited in Claim 2 wherein when said given 
coherency request is transmitted through said network according to said 
broadcast protocol, said coherency request is broadcasted to said memory 
subsystem and to each of said plurality of processing subsystems regardless of 
information contained within said directory (Col. 2, lines 13-15; this is the 
definition of 'broadcast': the request is broadcasted to "all the nodes in the 
network" without checking the directory; see Col. 9, lines 11-15 and Col. 13, lines 
53-60). 

17. As for claim 4, Hagersten teaches: 
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• Said given coherency request is initiated and transmitted through a point-to-point 
link (See Col. 1 , lines 35-40; the network may be any configuration and protocol; 
this includes point-to-point configuration). 

18. As for claims 7, 14, 17 Hagersten teaches: 

• a coherency mode storage unit configured to store an indication to control 
whether the switch will transmit said coherency request according to a directory 
protocol or a broadcast protocol (partial directory cache at home node stores 
indications which control which protocol is used; see Fig. 11, also Col. 13, lines 
47-60). 

19. As for claim 8, 18, Hagersten teaches: 

• the coherency mode storage unit stores a plurality of additional indications to 
control which protocol should be used (Col. 18, lines 22-48, Col. 17, lines 58-62). 

20. As for claim 9, 19, Hagersten teaches: 

• selected coherency requests are transmitted through the network by a directory 
protocol, and other coherency requests are transmitted through the network by a 
broadcast protocol, (the selection of which requests are transmitted by which 
protocol is based on the indication from the mode storage directory cache at the 
home node; See Fig. 11) 

21 . As for claim 10, 20, Hagersten teaches: 

• An address of the first coherency request is used to dictate whether the second 
coherency request is transmitted through said network according to said directory 
protocol or said broadcast protocol (the address of the coherency request is used 
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to reference the directory; See Fig. 6; the ADDR is used to reference the 
directory entries) 

22. As for claim 15, Hagersten teaches: 

• Accessing a directory entry in response to said coherency request when said 
coherency request is transmitted through said network according to said directory 
protocol (1106, Fig. 11; Col. 9, lines 1-7). 

t 

23. Claims 1-7, 13-17 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Martin, US 2002/0133674 A1. 

24. As for claims 1,7, 13, 16, Martin teaches: 

• A multiprocessing system (Pg. 3, Par. 44, line 1) comprising: 

• A plurality of processing subsystems (12a-f, Fig. 1; Pg. 3, Par. 44, line 2-3), each 
including a cache memory (22, Fig. 1; Pg. 3, Par. 45, line 2); 

• A memory subsystem (16, Fig. 1; Pg. 3, Par. 44, lines 8-9) including a directory 
(21, Fig. 1; Pg. 3, Par. 44, line 10); 

• A network interconnecting said plurality of processing subsystems and said 
memory subsystem (14, Fig. 1; Pg. 3, Par. 44, line 3) 

• A coherency mode unit (26, Fig. 1) configured to store an indication (42, Fig. 4; 
see also Pg. 3, Par. 57) to control whether a given coherency request is 
transmitted through said network according to a directory protocol or a broadcast 
protocol (Pg. 3, Par. 52). (While Martin does not name this unit a coherency 
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mode storage unit, the cache controller he discloses performs the function of the 
mode unit disclosed by the instant application.) 

• Said given coherency request is initiated by a requesting processing subsystem, 
(Claim 1(a) teaches initiation from a processor) 

• and wherein an encoding of said given coherency request excludes an 
indication of whether said given coherence request is to be transmitted 
according to said directory protocol or said broadcast protocol (Page 4, Par. 61 , 
lines 4-6 teach that the protocol indication is determined by circuitry hardwired 
into the memory controller, not programmed into a request; i.e., the protocol is 
transparent to the requesting subsystem). 

25. As for claim 2, Martin teaches: 

• The directory (21, Fig. 1; Pg. 3, Par. 44, line 10) includes a plurality of entries 
corresponding to different memory locations mapped to said memory subsystem 
(Pg. 3, Par. 46, lines 4-6), wherein: 

• Each entry contains information indicative of whether a cached copy of a 
corresponding block has been created in one or more of said plurality of 
processing subsystems (Pg. 3, Par. 46, lines 4-7). 

26. As for claim 3, Martin teaches: 

• When a coherency request is transmitted through said network (Pg. 3, Par. 47, 
lines 1-4) according to said broadcast protocol, said coherency request is 
broadcasted to said memory subsystem and to each of said plurality of 
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processing subsystems regardless of information contained within said directory 
(Pg. 3, Par. 50, lines 1-3, 5-10). 

27. As for claim 4, Martin teaches: 

• Said given coherency request is initiated by a requesting processing subsystem, 
and wherein said given coherency request is transmitted to said network through 
a point-to-point link (Claim 1(a) teaches initiation from a processor unit and that 
the request is transmitted directly from one PU to another, i.e., point-to-point 
network. Also see Fig. 1 for PTP connection between PU 12a and network 14). 

28. As for claims 5-6, 15, Martin teaches: 

• That when said coherency request is transmitted through said network according 
to said directory protocol (Page 3, Par. 51, lines 1-3), 

• Said given coherency request is transmitted through said network to said 
memory subsystem. (Page 3, Par. 51 , line 3 teaches that the request is 
transmitted to the directory; Pg 2, Par. 44, lines 8-10 teach that the directory is 
included in the memory subsystem), 

• An entry in said directory is accessed by said memory subsystem (Page 3, Par. 
51, lines 4-7), and 

• Responsive coherency commands are provided to one or more of said plurality of 
processing subsystems dependent upon information contained within said 
directory (Page 3, Par. 51, lines 8-10). 

29. As for claims 7, 14, and 17, Martin teaches: 
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• A coherency mode storage unit (26, Fig. 1) configured to store an indication (42, 
Fig. 4; see also Pg. 3, Par. 57) to control whether a given coherency request is 
transmitted through said network according to a directory protocol or a broadcast 
protocol (Pg. 3, Par. 52); (While Martin does not name this unit a coherency 
mode storage unit, the cache controller he discloses performs the function of the 
mode unit disclosed by the instant application). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

30. Claims 8-10, 12, and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Martin in view of Hagersten, US Patent 5,887,138. 

31 . As for the limitations of claims 8-10, Martin teaches all the limitations of claim 
7 as described above in the section entitled Claim Rejections - 35 USC § 102. Martin 
additionally teaches that his mode storage unit stores an indication (42, Fig. 4) to control 
whether coherency requests are transmitted through the network by a broadcast 
protocol or by a directory protocol (Pg. 3, Par. 57; Pg. 3, Par. 52). He teaches that, 
based on the indication, selected coherency requests are transmitted through the 
network by a directory protocol, and other coherency requests are transmitted through 
the network by a broadcast protocol. (The limitation of claim 9 in the instant application) 
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32. Martin, however, does not expressly teach that the coherency mode storage unit 
stores a plurality of additional indications to control which protocol should be used nor 
that an address of the request is one of the indications used to dictate the transmission 
protocol, as is claimed in claims 8 and 10. 

33. Hagersten, US Patent 5,887,138, does teach these limitations, disclosing a 
multiprocessing computer system which includes a plurality of processing units (16, Fig. 
1) with individual caches (18, Fig. 1), a shared memory (22, Fig. 1; also 36, Fig. 1Aand 
46, Fig. 1B), a point to point network (14, Fig. 1; also Col. 7, line 10) connecting the 
components, and a system interface (i.e., mode storage unit) which determines the 
transmission protocol (24, Fig. 1; Fig. 3; Col. 5, lines 18-24). Hagersten's system uses 
multiple coherency protocols depending on several indications, including whether a 
coherency request is directed toward a local or global address. Hagersten discloses 
that his system interface uses several indications to determine the protocol used, 
namely: 

• Whether the address is local or global (Col. 5, lines 21-25); 

• Whether there is a copy of the requested memory block in additional local 
memories in other global units (Col. 5, lines 21-25); and 

• The access rights of the unit in question. (Col. 16, lines 22-28) 

34. Hagersten discloses that his system interface stores: 

• Translations from local to physical addresses, comparing several bits from the 
requested address to information stored in the interface (Col. 13, line 59 to Col. 
14, line 3); and 
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• Information in an MTAG table (68, Fig. 3) that is used to determine access 
rights. 

These indications are used in the determination of the protocol (Col. 16, lines 10-25). 

35. Martin and Hagersten are analogous art because they are from the same field of 
endeavor, namely multiprocessing systems that use multiple and differing coherency 
protocols based on certain situations in an effort to reduce request latency and reduce 
network congestion. 

36. At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the system of Martin to include the storage of multiple 
indications for protocol differentiation based on local / global address. 

37. The suggestion for doing so is taught by Hagersten, on Col. 4, lines 20-50. The 
distributed memory architecture format sometimes used for multiprocessor systems can 
cause network congestion, creating a bottleneck. When a processor accesses a portion 
of memory that is not local to the processor's own node, it must create some network 
traffic. As lines 32-40 note, coherence requests directed to a shared memory segment 
local to the processor's own node operate at a much higher bandwidth than requests 
directed over the network to a memory segment that is not local. Therefore, it would 
have been obvious to try to find a way to decrease the disadvantage that non-local 
coherence requests experience. A logical conclusion would be that the protocols that 
work well for local requests might not work well for non-local requests, because they 
create a bandwidth problem. Martin, in Page 1, Par. 7, notes that certain protocols that 
work quickly for small systems are not as desirable for large systems because they 
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create a lot of network traffic, and that other protocols, while slower and more complex, 
(lines 3-4) use less bandwidth and would be better for use in non-local requests sent 
over a network. 

38. Therefore it would have been obvious to modify the system of Martin by adding 
the limitations of Hagersten described above to create a system that has the advantage 
of quick request completion for both local addresses and non-local addresses, to obtain 
the invention as specified in claims 8-10. 

39. As for the limitations of claims 18-20, Martin teaches all the limitations of claim 
17 as described above in the section entitled Claim Rejections - 35 USC § 102. Martin 
additionally teaches that his mode storage unit stores an indication (42, Fig. 4) to control 
whether coherency requests are transmitted through the network by a broadcast 
protocol or by a directory protocol (Pg. 3, Par. 57; Pg. 3, Par. 52). He teaches that, 
based on the indication, selected coherency requests are transmitted through the 
network by a directory protocol, and other coherency requests are transmitted through 
the network by a broadcast protocol. (The limitation of claim 19 in the instant 
application) 

40. Martin, however, does not expressly teach that the coherency mode storage unit 
stores a plurality of additional indications to control which protocol should be used nor 
that an address of the request is one of the indications used to dictate the transmission 
protocol, as is claimed in claims 18 and 20. 

41. Hagersten, US Patent 5,887,138, does teach these limitations, disclosing a 
multiprocessing computer system which includes a plurality of processing units (16, Fig. 
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1) with individual caches (18, Fig. 1), a shared memory (22, Fig. 1; also 36, Fig. 1A and 
46, Fig. 1 B), a point to point network (14, Fig. 1 ; also Col. 7, line 1 0) connecting the 
components, and a system interface (i.e., mode storage unit) which determines the 
transmission protocol (24, Fig. 1; Fig. 3; Col. 5, lines 18-24). Hagersten's system uses 
multiple coherency protocols depending on several indications, including whether a 
coherency request is directed toward a local or global address. Hagersten discloses 
that his system interface uses several indications to determine the protocol used, 
namely: 

• Whether the address is local or global (Col. 5, lines 21-25); 

• Whether there is a copy of the requested memory block in additional local 
memories in other global units (Col. 5, lines 21-25); and 

• The access rights of the unit in question. (Col. 16, lines 22-28) 

42. Hagersten discloses that his system interface stores: 

• Translations from local to physical addresses, comparing several bits from the 
requested address to information stored in the interface (Col. 13, line 59 to Col. 
14, line 3); and 

• Information in an MTAG table (68, Fig. 3) that is used to determine access 
rights. 

43. These indications are used in the determination of the protocol to be used (Col. 
16, lines 10-25) 

44. Martin and Hagersten are analogous art because they are from the same field of 
endeavor, namely multiprocessing systems that use multiple and differing coherency 
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protocols based on certain situations in an effort to reduce request latency and reduce 
network congestion. 

45. At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the system of Martin to include the storage of multiple 
indications for protocol differentiation based on local / global address. 

46. The suggestion for doing so is taught by Hagersten, on Col. 4, lines 20-50. The 
distributed memory architecture format sometimes used for multiprocessor systems can 
cause network congestion, creating a bottleneck. When a processor accesses a portion 
of memory that is not local to the processor's own node, it must create some network 
traffic. As lines 32-40 note, coherence requests directed to a shared memory segment 
local to the processor's own node operate at a much higher bandwidth than requests 
directed over the network to a memory segment that is not local. Therefore, it would 
have been obvious to try to find a way to decrease the disadvantage that non-local 
coherence requests experience. A logical conclusion would be that the protocols that 
work well for local requests might not work well for non-local requests, because they 
create a bandwidth problem. Martin, in Page 1, Par. 7, notes that certain protocols that 
work quickly for small systems are not as desirable for large systems because they 
create a lot of network traffic, and that other protocols, while slower and more complex, 
(lines 3-4) use less bandwidth and would be better for use in non-local requests sent 
over a network. 

47. Therefore it would have been obvious to modify the system of Martin by adding 
the limitations of Hagersten described above to create a system that has the advantage 
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of quick request completion for both local addresses and non-local addresses, to obtain 
the invention as specified in claims 18-20. 
48. As for claim 12, Martin teaches 

• A multiprocessing system (Pg. 3, Par. 44, line 1) comprising: 

• A memory subsystem (16, Fig. 1 ; Pg. 3, Par. 44, lines 8-9) including a directory 
(21, Fig. 1; Pg. 3, Par. 44, line 10), the directory (21, Fig. 1; Pg. 3, Par. 44, line 
10) including a plurality of entries corresponding to different memory locations 
mapped to said memory subsystem (Pg. 3, Par. 46, lines 4-6); 

• A plurality of processing subsystems (12a-f, Fig. 1; Pg. 3, Par. 44, line 2-3), each 
including a cache memory (22, Fig. 1; Pg. 3, Par. 45, line 2); 

• A network interconnecting said plurality of processing subsystems and said 
memory subsystem (14, Fig. 1; Pg. 3, Par. 44, line 3) 

• A coherency mode unit (26, Fig. 1) configured to control whether a given 
coherency request is transmitted through said network according to a directory 
protocol or a broadcast protocol (Pg. 3, Par. 52). (While Martin does not name 
this unit a coherency mode storage unit, the cache controller he discloses 
performs the function of the mode unit disclosed by the instant application. It 
should also be noted that "point-to-point mode" has been taken to mean 
"directory mode.") 

• Wherein the network is configured to route a coherency request for said given 
block initiated by one of said processing subsystems (Claim 1(a)) to said 
directory (Page 3, Par. 51, line 3) or to broadcast said coherency request to said 
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memory subsystem and to each of said plurality of processing subsystems (Pg. 
3, Par. 50, lines 1-3, 5-10) in response to said indication. 
• (Page 4, Par. 61 , lines 4-6 teach that the protocol is determined by circuitry 
hardwired into the memory controller, not programmed into a request; i.e., the 
protocol is transparent to the requesting subsystem, which simply makes the 
request). 

49. Martin does not expressly teach that the indication is to whether a given block is 
a directory mode block or a broadcast mode block, (i.e., that a block has a mode 
associated with it) or that these indications are the basis of the protocol choice, as does 
claim 12. 

50. Hagersten, US Patent 5,887,138, does teach these limitations, disclosing a 
multiprocessing computer system which includes a plurality of processing units (16, Fig. 
1) with individual caches (18, Fig. 1), a shared memory (22, Fig. 1; also 36, Fig. 1A and 
46, Fig. 1B), a point to point network (14, Fig. 1; also Col. 7, line 10) connecting the 
components, and a system interface (i.e., mode storage unit) which determines the 
transmission protocol (24, Fig. 1; Fig. 3; Col. 5, lines 18-24). Hagersten's system uses 
multiple coherency protocols depending on several indications, including whether a 
coherency request is directed toward a local or global address. Hagersten discloses 
that his system interface uses several indications to determine the protocol used, 
including whether the address is local or global (Col. 5, lines 21-25). This indication is 
used in the determination of the protocol to be used (Col. 16, lines 10-25). 
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51. Hagersten uses one protocol for local addresses and another for global 
addresses (Col. 5, lines 20-23). Because the address range defined by a local memory 
is fixed, blocks of memory corresponding to local or global address ranges will always 
be accessed (by the same processor) using the same protocol. Therefore, blocks of 
memory could be said to be associated with the access protocol used to access them. 

52. Martin and Hagersten are analogous art because they are from the same field of 
endeavor, namely multiprocessing systems that use multiple and differing coherency 
protocols based on certain situations in an effort to reduce request latency and reduce 
network congestion. 

53. At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the system of Martin to include the storage of indications for 
protocol differentiation based on local / global address. 

54. The suggestion for doing so is taught by Hagersten, on Col. 4, lines 20-50. The 
distributed memory architecture format sometimes used for multiprocessor systems can 
cause network congestion, creating a bottleneck. When a processor accesses a portion 
of memory that is not local to the processor's own node, it must create some network 
traffic. As lines 32-40 note, coherence requests directed to a shared memory segment 
local to the processor's own node operate at a much higher bandwidth than requests 
directed over the network to a memory segment that is not local. Therefore, it would 
have been obvious to try to find a way to decrease the disadvantage that non-local 
coherence requests experience. A logical conclusion would be that the protocols that 
work well for local requests might not work well for non-local requests, because they 
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create a bandwidth problem. Martin, in Page 1, Par. 7, notes that certain protocols that 
work quickly for small systems are not as desirable for large systems because they 
create a lot of network traffic, and that other protocols, while slower and more complex, 
(lines 3-4) use less bandwidth and would be better for use in non-local requests sent 
over a network. 

55. Therefore it would have been obvious to modify the system of Martin by adding 
the limitations of Hagersten described above to create a system that has the advantage 
of quick request completion for both local addresses and non-local addresses, to obtain 
the invention as specified in claim 12. 

56. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Martin in view of Higuchi et al, US 5,774,731 , hereinafter Higuchi. 

57. Martin discloses the limitations of claim 1 , as above. 

58. Martin, however, does not expressly disclose that the network is implemented 
with a plurality of address switches. 

59. Higuchi discloses a multiprocessing system, with the processing subsystems (2, 
Fig. 1A) interconnected via a network (1, Fig. 1A). The network of Higuchi is 
implemented with a plurality of address switches (see EX00-33, Fig. 2; also Col. 9, lines 
60-67), thereby creating a point-to-point connection between the nodes. 

60. Higuchi and Martin are analogous art because they are from the same area of 
endeavor, namely multiprocessing systems which utilize a point-to-point network to 
interconnect processing subsystems. 
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61 . At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use the network of Higuchi in the system of Martin. 

62. The motivation for doing so is disclosed by US 5,822,605 to Higuchi et al., 
(hereinafter "the '605 patent"), which is incorporated by reference in Higuchi's 731 
patent. In Col. 4, lines 30-55 of the '605 patent, it is taught that the network allows rapid 
message transfer while avoiding deadlock, which is advantageous. 

63. Therefore, it would have been obvious to combine Higuchi with Martin for the 
benefit of avoiding deadlock, to obtain the invention as specified in claim 11. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Phelps, US 5,966,729, discloses a multiprocessor system which includes both 
broadcast and directory coherence requests. The system includes a switch connecting 
the clients, and a central mode directory determining the transmission protocol. 

Khare, US 6,810,467, teaches a multinode coherence system which includes a 
central switching device with a plurality of ports, to which the nodes are coupled. 

Quatch, US 2004/0117561 A1, discloses a multi-client system with a centrol 
coherence switch. The switch receives point-to-point coherence requests from the 
clients and issues second requests based on a mode filter which acts as a directory. A 
further indication changes the mode so that the second requests are issued under a 
broadcast protocol instead of a directory protocol. 
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Deneroff, US 2005/0053057 A1, discloses a multi-nodal coherence system with 
a central network switch with individual ports. Coherence requests are routed from 
node to node, with the individual nodes not able to snoop the network. 

For further applicable art, see the enclosed PTO-892 form. 
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